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History

* 1945 - Harold D. Kesling

« Positioner - J,/
- 1960s o

+ ,0ne piece plastic”

- after MB-therapy for fine corrections, occlusal
equilibration, retention, sport protector splint;

* 1993 - John Sheridan

Essix retainer

Clear material

Press-point and fenestration

Only one aligner - all modifications were
made by the practitioner.

Still in use as a retainer
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History-Invisalign

1997 - Zia Chishti and Kelsey Worth
First clear aligner system-=Invisalign
Almost invisible ortodontic treatment

Max. 0,25 mm movement using one
aligner;

Digital planning, SLA resin casts

Series of transparent and flexible
aligners

1999 - Align Technology
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The Invisalign®- terminology

* , Midcourse-correction”:
* during treatment, new setup and splints;
* extra costs for the patient;
* like bracket positioning modification in the MB-therapy;
~Refinement”:
« atthe end of the treatment the orthodontist can ask for
more splits for corrections, occlusal;
~Interproximal reduction” (IPR):
* stripping;
LAttachments”:
* retention, and also for complex movements;
* shape and placing.
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Other systems

* Clear-Aligner® (Scheu Dental)

* Essix® (Raintree Essix, Dentsply)

* Smart Moves® (Great Lakes)

* Simpli5®(Ormco)

* eCligner® (eClear Ltd.)

* In-Line® (Rasteder KFO-Labor GmbH)
* Orthocaps® (Ortho Caps)

* HappySmile

* My Clear Brace etc..
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Material
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THE LATEST INNOVATIONS NEW |
IN CLEAR ALIGNERS™ SAY HELLO TO TRUGEN XR™

Spark’s TruGEN™ material is proven to perform better compared And now, TruGEM XR offers doctors a new extra rigid material option
to the leading aligner brand: designed for finishing and refinements.

1. More sustained force retertion” TruGEN XR gives doctors more control with the finishing details of a

case, and is on par with the finishing wire option doctors have with
2. Better surface contact area with the tooth traditional bracss,

3. Clearer® more comfortable® and stains less® TruGEN XR has the same advanced force retention, clarity, stain
resistance and material thickness that orthodontists love about TruGEN.

i\ 4 A

TruGEN TruGEN XR
an extra rigid material

TRUSTED BY DOCTORS WORLDWIDE
Doctors worldwide are using Spark Clear Allaners to treat a wide variety of patient malocelusions Including:

CaEan’ ekl “Daaw
wig» Yy’ I“’lgm AR c'([{'.'“ » "I".if"ll‘.‘j}.‘l"

CROWDING OPEN BITE CLASS It OEESBITE SPACING CROSS-BITE AR CORRECTION

* Dt o il Contraindication: If 2 patient has active periedonta| diseate treatment with zlgners should be avaidad or delayed until
*"The opinfons that ore quoted i this mataral ans those of Br, Tachingsr | Cimicians uzeyour own [udgment in treating yoor patkints, |paitient is free from symptoms of active perindontal dissase.
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Materia

THE SCIENCE BEHIND SPARK

With the latest advancementsiin material science and manufacturing technology, Spark is designed to help you achieve stellar clinical results.

DESIGNED FOR MORE EFFICIENT JG@TH MOVEMENT BETTER GRIP. BETTER MOVEMENT

BETTER CONTACT
When contacting the same tooth, Spark aligners have 19% better
contact surface area than the leading aligner brand.

100% —

e
‘ > THUGEN
80% — MORE UNIFORM SURFACE
Spark Aligners have a more uniform surface texture versus the
leading aligner competitor.”

Percentage of Force

|| Leading
Aligner
Brand BETTER PRINTING RESOLUTION
Spark aligners are manufactured with 80% better printing resolution
than the leading aligner brand.*

Time (Hours)

LEADING ALIGNER S P A R K p'lf

BRAND CLEAR ALISMER. S¥ETEM I‘
TruGEN™ is proven to provide greater sustained
force retention designed for more efficient and
effective tooth movement, compared to the
leading aligner material.®

Contact Arca | |

of Mlignas | g99um |

Microsoopic image of alignar surfacs 10X maghification

*Duta an file

“~The opirdona that ors quated in this matorisl e thoss of Dr, Dichinger
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Invisalign'- SmartTrack

* Memory
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Crigimsl Aligner shape
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Aligner treatments

OPEN BITE

DEEP-BITE

e ¢ CLASS lIl/

UNDERBITE

Case Treated by Dr_ MikeBEPSsesl

SEMMELY Semmelweis University Dorottya Banyai DMD PhD

.. ST Department of Pediatric Dentistry and Orthodontics SEiielr ey



Multibond appliances/ Aligner

Power Pull Push
Ligation Wire and bracket slot Aligner around the teeth
Anchorage Force-counterforce Segments

Clear aligner technique / Sandra Tai
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Multibond appliances/ Aligner

Extrusion 1-tooth Anterior segment

Intrusion relative Selective or segment intrusion
Torque Labial and lingual Lingual root torque
Angulation Bracket positioning, bending Optimalized attachments

Clear aligner technique / Sandra Tai
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Multibracket
systems vs.
Aligners

N Compliance
* Esthetics
«"Oral hygiene
* Price
* Treatment time
* precision
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Angulatio (root-tip)

Forces without attachments Forces with attachments

* If the clinical crowns are short, it is very difficult to achieve angulation;
* Long, vertically placed CRT (curved root tipper)
* For Root Tip there are no standard types available;
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Extrusion
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ellipsoid attachments

* Horizontally placed ellipsoid attachment can achieve 1mm front teeth
extrusion;

* If placed palatinally, the patient can feel some discomfort

* For extrusion of the incisors and the canines for more than 5 mm, in 2009
the Optimized Extrusion Attachment, was developed, for individualized
patient care;

* Still no ClinCheck®,, Drag and Drop“-function for the orthodontist!

SEMMF L\Vj IS Semmelweis University Dorottya Banyai DMD PhD

YETEM 17 Department of Pediatric Dentistry and Orthodontics senior lecturer



Intrusion

‘o
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A AL} ’;* Lower incisor intrusion

* More than 0.50 mm is possible, because the splintis covering all teeth and a part of the
alveolus;

* Nttachments must be placed on the neighbour teeth;

* Ellipsoidal vertical attachments on the premolars for the extrusion of the lower front from
canine to canine, this will cause an extrusion in the premolar.region.
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Root torque

PowerRidges™ 2010

- Controlled root torque: ,pression-ridges”, 3°-bigger root torque, these will be automatically

incorporated in the splint;

* For better inclination;

* No need for further attachments, exception for palatal , Bite Ramps”;

2010: introducing SmartForce™-t to ClinCheck® program: auxiliary palatal PowerRidges in

the incisal third of the canines.
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Force application - tooth movement

* ,Thermosealing”: pressing
points are made in the splint
at every check-out.

*+ ,Mounding-technique™:
composite attachment on the
tooth!

A: Essix®-pressing
points
B: Essix®-Mounding
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Tooth movement with aligners

* Wraps the teeth all around

* The anatomy of the crownis a big influencing
factor

* Push vs. pull
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Tooth movement with aligners
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Tooth movement with aligners

U,
SRS

Lower: - 7,4 mm
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Tooth movement with aligners

* Tooth movements has matemathical predictability from the start to the
end point

* Due to attachments tooth movement becomes predictable
* The wished force can be determined while manufacturing (material)
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Attachments

* Predictable tooth movements
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Attachments

Standard attachments
* Anchorage
* Tipping, root control
* Gap closure

Ellipsoid (rotation)

~Rectangular curved root tipper”,- CRT (post extraction gap closure, translation tooth

movements) I

E mm 1 mm

-~ *

<« 0.5mm

Bevelled

3 mm,

3 mm 4 mm

5 mm

Z2 mm
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Edge
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(X-Z Plane)

/ Gingiva

Constraint

Gingiva
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FIG. 25
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Attachments

Clear Aligner Control with minimum attachments

Clear Aligner with anterior & posterior attachments

Clear Aligner with posterior attachments

Attachment Type

Attachment Type

Attachment Type

4 4 mm rectangular 4 4 mm rectangular 4 4 mm rectangular

5 None ] Optimized rotation 5 Optimized rotation

6 Precision cut 6 Optimized root control with precision cut 6 Optimized root control with precision cut
7 None 7 4 mm rectangular 7 None

8 None 8 5 mm rectangular 8 None

9 None 9 3 mm rectangular 9 None

10 None 10 4 mm rectangular 10 4 mm rectangular

1" Precision cut 11 4 mm rectangular with precision cut 11 4 mm rectangular with precision cut

12 None 12 4 mm rectangular 12 4 mm rectangular

13 Optimized extrusion 13 Optimized extrusion 13 Optimized extrusion

Semmelweis University
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SmartForce® Optimalized Attachments

* The SmartForce® biomechanic guidelines
* Optimalized force system to make tooth movements predictable
* Individualized design (tooth shape, size etc.)

* Precise positioning
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Optimalized attachements

Rotation Extrusion Angulation

SEMMELWEIS Semmelweis University Dorottya Banyai DMD PhD
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Optimalized attachements

* Buccal optim. attachment

&

 Palatinal press points

* Rotation+ vertical movement B
‘—_‘
.'\
A

N %
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Optimalized attachements
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Torque -'Power Ridge

5y A R
Torque 31 invisalign | @

,2Power ridges”

I Widerstandszentrum |

1° Al |
pro Aligner 9
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InvisalignG3 SmartForce - 2009

* Power Ridge
* Precision cut
* Rotation optim. attach.
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Invisalignz01 1

* Optim. attachments- root
angulation control
* Multi-tooth attachments

LIGNER ACTIVATION
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Invisalign®©®

 SmartTrack®

* 260 materials

ELASTICITY

» Multilayer foil >—+ srnes
« More flexible

* Force defl. Similar to NiTi )*—

* Bite ramp

Starsdace] Aligaes Matesial
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Invisalign O smartstage Tl

e Extraction cases
* SmartStage ™

e ClinCheck® Pro Q4SRN
5. S0
R ed"

Four Premolar Extraction

a0 ol
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Digital orthodontics-CAD

Semi-digital workflow
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Digital orthodontics-CAD
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Digital orthodontics-CAD

Full digital workflow

o Prepare

Collect patient anatomy digitally using Import scan data into CAD software, Import the designed CADfiles into Wash, dry, and post-cure printed parts.
an intraoral scanner. Send scans to the where the virtual design takes place. PreForm print preparation sefiware for These parts can then be used intraorally
lab with a digital prescription orto a print setup and send them easily tc a or be used to produce various

design station. Formlabs printer. indications.
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Digital Warkflow-scanning and
design

* Immediat connection with the lab
* Individual orthodontic appliances
* Shorter treatment duration
* Virtual storage
yr
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Digital orthodontics-CAD
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Digital orthodontics-CAD Y. 1
g Tl

* Fixed appliances (indirect bonding) “ p ;
* Fix retainers . a

L
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Digital orthodontics-CAM
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Digital orthodontics-CAM

* Step by step modelling of the whole procedure

* Fixed appliances: multiple influencing factors,
only CAD (outcome and device planning) and
CAM (manufacturing) are possible

* Aligner treatment: CAT is modelling the step
by step treatment procedure

/' SEMMELWEIS Semmelweis University rortya Binyal DMD PhD
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Digital orthodontics-CAM- video
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Digital orthodontics-CAM

* pretreatment * plan
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Digital orthodontics-CAT

100
* Modelling of crowns and roots

* Attachment planning 50
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Anderungen Attachmenis ‘

Digital orthodontics-CAT = °
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Digital orthodontics-CAT

B ATTACHWENT
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ClinCheck® Pro 3\ invisalign

D|g |ta| Ol’thOdOntICS-CAT con Controles 3D

V5.3
,Begin with the end in mind” o Aign Technoiogy e 2018

TUAH LU [ T P

CBCT Anatomical Beveled
Integration Attachments

Reverse/back engineering e
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Digital orthodontics-CAT

« Cooperation of Al, dentist
and technician

3D devices

* Manual correction usually
needed

KELORUEDRVI A

SEHIZNEASYT
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Thermoformed aligners vs. directly
printed aligners
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Invisalign- video
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SPARK - video
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